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ABSTRACT : 

PURPOSE :To improve a variety of traveling performance by forming the 
holes which communicate to a part in the longitudinal direction of a 
siping and the bottom part of the siping, in the constitution in which 
sipings are formed from the side surface of a number of blocks formed on 
the tread part . 

CONSTITUTION: As for a pneumatic tire 1, the first longitudinal groove 8 
positioned on the equator 6 and the second longitudinal grooves 9 
positioned on the right and left sides are formed in the tire peripheral 
direction on the tread part 2. A center block 15 is formed from the both 
lateral grooves 8 and 9 and a lateral connecting groove 14, and a side 
block 17 is formed from the second lateral groove 9 and a side lateral 
groove 16. In this case, a siping 18 extending in the tire axial 
direction is formed onto the center block 15, and a siping 19 extending 
in the tire peripheral direction is formed on the side block 17, and 
circular holes 52 and 55 are formed in the direction of depth at the 
inner edge part of each spring 18, 19, and circular holes 53 and 56 commu 
nicating to the holes 52 and 55 are formed in the longitudinal direction 
at the bottom part of each siping 18, 19. 
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Specification /77* 

1. Title 

TREAD STRUCTURE OF PNEUMATIC TIRE 

2. Claims 

[1] Pertaining to a tire in which the blocks surrounded by 
grooves are placed and sipings are formed on side surfaces of 
each block, a tread structure of a pneumatic tire characterized 
by the fact that a part in the longitudinal direction of the 
sipings forms a hole in the depth direction which starts in the 
ground contacting surface side opening of the sipings and ends in 
the bottom part, which is the first hole part; the bottom of the 
sipings forms a hole in the longitudinal direction of the 
sipings, which reaches the first hole part and opens to the 
inside of the grooves, which is the second hole part. 

3. Detailed Explanation of the Invention 
[Industrial Field of Application] 

This invention pertains to a tread structure of a pneumatic 

tire. 

[Prior Art] 

For winter tires, spike tires which contain spike pins and 
studless tires which do not contain spike pins are currently 
available; however, spike tires perform better in the areas of 
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traction, brake control, cornering, slope-climbing and the like 
on snowy or icy roads in winter. 

In recent years, the dust from spike pins caused by friction 
has become an environmental problem, and establishing a 
regulation on the use of spike tires is being considered. 

Therefore, it is desired that the performance of studless 
tires is improved so that they will perform well on snowy or icy 
roads in winter. 

In order to improve the performance of studless tires, two 
methods are available; one is to improve the material for the 
tread part, and the other is to improve the structure of the 
tread part. 

As for the structure of the tread part, the one shown in the 
following is common; in the tread part, the blocks surrounded by 
grooves are placed, and sipings are formed in each block from the 
side surface. 

When driving on a snowy or icy road, the friction between 
the tire and the road surface becomes small around 0°C, which is 
considered to be because a film of water which is the melted snow 
or ice exists between the tire and the road surface. 

Therefore, in order to increase the friction between the 
tire and the road surface around 0°C to improve the performance 
in traction, brake control, cornering, slope-climbing and so on, 
it is necessary to improve the drainage in the tread part of the 
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tire to decrease the amount of water between the tire and the 
road surface as much as possible. 
[Problem that the Invention is to Solve] 

However, in the aforementioned conventional tires, the shape 
of sipings were not taken into consideration to improve the 
drainage of the tread part of the tire, and the improvement in 
this area has been on demand. 

The purpose of this invention is to provide the structure of 
a tread part of a pneumatic tire which solves the aforementioned 
problem. 

[Means to Solve the Problem] 

In order to attain the aforementioned purpose, the 
characteristic of this invention is that, pertaining to a tire in 
which the blocks surrounded by grooves are placed and sipings are 
formed on side surfaces of each block, a part in the longitudinal 
direction of the sipings forms a hole in the depth direction 
which starts in the ground contacting surface side opening of the 
sipings and ends in the bottom part, which is the first hole 
part; the bottom of the sipings forms a hole in the longitudinal 
direction of the sipings, which reaches the first hole part and 
opens to the inside of the grooves, which is the second hole 
part . 
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[Working Example] 

Hereafter, the first working example of this invention is 
explained using Figs. 1-7; Fig. 2 shows a cross section of a 
pneumatic tire (1); the tire (1) is composed of the tread part 
(2), the shoulder part (3), the side wall parts and the bead 
part, and its overall shape is toroidal. "4" is a carcass ply, 
and "5" is a tread ply. 

Figure 1 is a plane view of the tread part (2); "6" is an 
equator of the tread part (2) located in the center area in the 
tire axis direction; "7" is the side edge of the tread part (2). 

In the tread part (2), the first longitudinal groove (8) 
located on the equator (6) and the second longitudinal grooves 
(9) located on the right and the left sides of the first 
longitudinal groove (8) are placed zigzag. 

The first and the second longitudinal grooves (8, 9) are 
composed of tilted groove parts (10, 11) which are tilted toward 
the tire peripheral direction and the tire axis direction and the 
lateral groove parts (12, 13) which are formed in the approximate 
tire axis direction (which contains the tire axis direction. 
Hereafter, when the terms "the approximate tire axis direction" 
and "the approximate tire peripheral direction" are used, they 
contain the tire axis direction and the tire peripheral 
direction.); the tilted groove parts (10, 11) and the lateral 
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groove parts (12, 13) are placed alternately in the tire 
peripheral direction. 

The pitch of the first longitudinal groove (8) is twice as 
large as the pitch of the second longitudinal groove (9); the 
second longitudinal grooves (9) in the left and the right are 
placed half of a pitch apart in the tire peripheral direction; 
two pitches of the first longitudinal groove (8) respond to one 
pitch of the second longitudinal groove (9) in the tire 
peripheral direction. 

The tilted groove parts (11) of the second longitudinal 
grooves (9) in the left and the right are in parallel; the tilted 
groove part (10) of the first longitudinal groove (8) and the 
tilted groove part (11) of the second longitudinal groove (9) are 
tilted so that they proceed in the opposite direction from the 
tire axis direction as the tire proceeds in one direction. 

The tilt angles e l7 9 2 of the tilted groove parts (10, 11) 
of the longitudinal grooves (8, 9) against the tire peripheral 
direction should be within 10°~60°; preferably, the tilt angle 0! 
should be 25° , and the tilt angle 9 2 should be 21°. 

As shown in Fig. 3, the cross sections of the longitudinal 
grooves (8, 9) should be V-shaped with the bottom part round, and 
the angles 6 3 between the side walls and the depth direction of 
the grooves should be approximately 10°. 
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The lateral groove part (12) of the first longitudinal 
groove (8) is connected to the lateral groove part (13) which the 
second longitudinal grooves (9) in the left and the right 
responds to through the connecting lateral grooves (14) formed in 
the approximate tire axis direction; in the tire axis direction 
central area of the tread part (2), the center area blocks (15) 
surrounded by the first and the second longitudinal grooves (8, 
9) and the connecting lateral grooves (14) are placed in two rows 
in the tire peripheral direction. 

In the longitudinal direction center area of the tilted 
groove part (11) of the left and the right second longitudinal 
grooves (9), the side part lateral groove (16) is formed in the 
approximate tire axis direction and opens out in the outer 
direction; in the tire axis direction side parts of the tread 
part (2), a row of side part blocks (17) surrounded by the second 
longitudinal grooves (9) and the side part lateral grooves (16) /79 
is placed in the tire peripheral direction. The cross sections 
of the connecting lateral groove (14) and the side part lateral 
groove (16) are as shown in Fig. 3. 

As shown in Figs. 4 & 6, sipings (18) are placed in each 
center part block (15) in the tire peripheral direction. Sipings 
(18) are formed straight in the approximate tire axis direction 
in the center part block (15), starting in the outer side surface 
and ending in the inner side area. 
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In the inner end area of the siping (18), the first hole 
part (52) which is a round hole in the depth direction starting 
in the siping 's ground-contacting surface side opening and ending 
in the bottom part is formed; in the bottom part of the siping 

(18) , the second hole part (53) which is connected to the first 
hole part (52) which is round in the longitudinal direction and 
opens out to the second longitudinal groove (9) is formed. 

The siping (19) is placed in the side part block (17) in the 
tire axis direction. The siping (19) is formed straight in the 
approximate tire peripheral direction in the side part block (17) 
starting in one side surface in the tire peripheral direction and 
ending in the other end part. The first hole part (55) is formed 
in the aforementioned other end part of the siping (19), and the 
second hole part (56) is formed in the bottom part of the siping 

(19) . 

The left and the right ride part of the tread part (2) with 
the equator (G) in between are shaped in the same way except 
their directions in the tire peripheral direction are different. 

In the first working example structured as explained above, 
when driving on snowy roads or icy roads, the lateral groove 
parts (12, 13) in the first and the second longitudinal grooves 
(8, 9) of the tread part (2) and the opening edge parts, the side 
wall parts and the like of the tilted groove parts (10, 11) have 
the effect of digging up the snowy roads and icy roads; 
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therefore, by the lateral groove areas (12, 13) formed in the 
approximate tire axis direction, the anti-slip characteristic in 
the driving direction can be greatly improved; at the same time, 
by the tilted groove parts (10, 11) formed tilted in the tire 
peripheral direction, the anti-slip characteristic in the driving 
direction can be improved as well; thus, the performance in 
traction, brake control and slope -climbing can be improved. 

Therefore, unlike conventional tires, it is not necessary to 
enlarge the zigzag width of the first and the second longitudinal 
grooves (8, 9) to improve the aforementioned performance; 
therefore, the performance on wet surfaces and the quietness are 
not interfered. In addition, since the sipings (18) of the 
center area block (15) in the tire axis direction center area of 
the tread part (2) are formed in the approximate tire axis 
direction, due to the effect of digging up snowy and icy roads by 
the opening end part, the side wall part and the like of the 
sipings (18), the anti-slip characteristic in the driving 
direction can be improved; thus, the performance in traction, 
brake control and slope-climbing can be improved. 

Furthermore, when cornering, in the tire axis direction side 
areas of the tread part (2), the load which affects the side 
opposite to the rotation center is increased due to the 
centrifugal force; since the sipings (19) are formed in the tire 
peripheral direction in the side part block (17) located in the 
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side part of the tread (2) whose load is increased when 
cornering, due to the effect of digging up snowy or icy roads by 
the sipings (19), the anti-slip characteristic in the tire axis 
direction when cornering can be improved; thus, the cornering 
performance can be improved. 

Since the first and the second hole parts (52, 55, 53, 56) 
are formed in the sipings (18, 19) of the blocks (15, 17), when 
each block (15, 17) contacts the ground, the sipings (18, 19) of 
each block (15, 17) open widely easily as shown in Fig. 19; by 
the effect of digging up snowy or icy roads by the opening edge 
parts, the side wall parts and the like of the sipings (18, 19), 
the performance in traction, brake control, cornering and 
slope-climbing of the tire (1) is improved. 

In addition, when driving on the snowy or icy roads whose 
temperature is around 0°C, a water film exists between the blocks 
(15, 17) contacting the ground and the road surface; since the 
sipings (18, 19) of the blocks (15, 17) contacting the ground 
open widely as explained above, the water between the blocks (15, 
17) and the road surface is guided out to the second longitudinal 
groove (9) and the side part lateral groove (16) through the 
sipings (18, 19), the first and the second hole parts (52, 55, 
53, 56) . 
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Therefore, the friction of the tire (1) can be made large 
around 0°C; thus, the performance in traction, brake control, 
cornering and slope-climbing can be improved. 

In addition, as shown with the assuming line in Fig. 1, it 7 80 
is possible to form the sipings (18, 19) and the second hole 
parts (53, 56) in the tire axis direction of each center part 
block (15) and side part block (17) or in the overall tire 
peripheral direction. 

In addition, as shown with the assuming line in Fig. 1, it 
is possible to form each connecting lateral groove (14) and each 
side part lateral groove (16) by dividing them into two in the 
same length or approximately the same length in the tire axis 
direction and structure them with the inner side groove parts 
(34, 35) and the outer side groove parts (36, 37). 

In such a case, as shown in Fig. 7, the inner side groove 
parts (34, 35) are tilted toward the groove depth direction (40) 
so that the center line (39) in the width direction of the groove 
lateral cross section moves toward one width direction of the 
lateral grooves (14, 16) as it gets closer to the groove bottom 
part; and the outer side groove parts (36, 37) are tilted toward 
the groove depth direction (40) so that the center line (41) in 
the width direction of the groove lateral cross section moves 
toward the other width direction of the lateral grooves (14, 16) 
as it gets closer to the groove bottom part. 
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In addition, as shown with the assuming line in Fig. 7, in 
the side wall parts of the groove parts (34-37), the maximum 
angle ( ) between the side wall part on the side which moves as 
the center lines (39, 41) get closer to the groove bottom part 
and the groove depth direction (40) should be up to 5° in the 
inner and outer directions of the groove width direction; more 
preferably, the aforementioned angle () should be 0°. 

The angle () between the other side wall parts of the groove 
parts (34-37) and the groove depth direction (40) should be in 
the range of 10-30°; more preferably, the aforementioned angle () 
should be 15°. 

In the working example structured as explained above, when 
the connecting lateral groove (14) and the side part lateral 
groove (16) contact the ground, since one set of the inner side 
groove parts (34, 35) and the outer side groove parts (36, 37) is 
opened up in the front downward direction of the driving 
direction, and the other set is closed in the rear downward 
direction of the driving direction, due to the effect of digging 
up the snowy or icy roads by the opening edge parts, the side 
wall parts and the like of the groove parts (34-37), the 
anti-slip characteristic in the driving direction of the tire (1) 
can be improved, and the performance in traction, brake control 
and slope-climbing can be improved. 
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As shown with the assuming line in Fig. 1, the tilted groove 
parts (10, 11) of the first and the second longitudinal grooves 
(8, 9) can be divided into two in the same length or 
approximately the same length in the longitudinal direction so 
that they are structured with the front side groove parts (In 
Fig. 12, the upper side is the front side.) (43, 44) and the rear 
side groove parts (45, 46); the width direction center line of 
the groove lateral cross section of the front side groove parts 
(43, 44) and the width direction center line of the groove 
lateral cross section of the rear side groove parts (45, 46) can 
be tilted in the groove depth direction in the same manner as the 
aforementioned inner side groove parts (34, 35) and the outer 
side groove parts (36, 37). 

When the tilted groove parts (10, 11) of the first and the 
second longitudinal grooves (8, 9) are structured as explained 
above, since the tilted groove parts (10, 11) are tilted both in 
the tire peripheral direction and in the tire width direction, 
due to the effect of digging up the snowy or icy roads by the 
opening edge parts, the side wall parts and the like of the front 
side groove parts (43, 44) and the outer side groove parts (45, 
46), the anti-slip characteristic's of the tire (1) in the driving 
direction and in the left and the right of the tire axis 
direction can be improved, by which its performance in traction, 
brake control, slope-climbing and cornering can be improved. 
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It is possible to divide the connecting lateral grooves 
(14), the side part lateral grooves (16) and the tilted groove 
parts (10, 11) of the first and the second longitudinal grooves 
(8, 9) into three or four or more in the longitudinal direction 
to obtain the first through the third groove parts so that every 
other unit of the aforementioned divided parts is formed like the 
inner side groove parts (34, 35) and the other divided parts are 
formed like the outer side groove parts (36, 37). 

In addition, instead of changing the tilting direction of 
the center line in the width direction of the groove lateral 
cross section all at once as explained above, it is possible to 
gradually change the tilting direction of the aforementioned 
center line. 

Figure 8 shows the second working example of this invention; 
the sipings (19) of each side part block (17) are formed in the 
approximate tire axis direction. 

Figure 9 shows the third working example of this invention; 
in the inner side in the tire axis direction of the center parts 
and the side part blocks. (15, 17), the sipings (21, 22) formed in 
the approximate tire axis direction are placed in multiple rows 
in the tire peripheral direction; in the outer side in the tire 
axis direction, the sipings (23, 24) formed in the approximate 
tire peripheral direction are placed in multiple rows in the tire 
axis direction; due to the effect of digging up the snowy or icy 
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roads by the opening end parts, the side wall parts and the like 
of the sipings (21, 22) of the blocks (15, 17) in the approximate 
tire axis direction and the sipings (23, 24) in the approximate 
tire peripheral direction, the performance in traction, brake 
control, cornering and slope-climbing is improved. 

Figure 10 shows the fourth working example of this 
invention; the sipings (18, 19) of the blocks (15, 17) are formed /81 
tilted in the tire axis direction and the tire peripheral 
direction. 

Figure 11 shows the fifth working example of this invention; 
the first longitudinal grooves (8) are placed in two rows, and 
the lateral groove parts (12) to which the first longitudinal 
grooves (8) in the left and the right respond are connected to 
them through the connecting lateral grooves (26) formed in the 
approximate tire axis direction; the center part blocks (27) 
surrounded by the first longitudinal grooves (8) and the 
connecting lateral grooves (26) are placed in the center area in 
the tire axis direction of the tread part (2) in the tire 
peripheral direction. Multiple rows of sipings (28) formed in 
the approximate tire axis direction are placed in the center part 
blocks (27) in the tire peripheral direction. The first and the 
second hole parts (60, 61) are formed in the sipings (28). 

Figure 12 shows the sixth working example of this invention; 
in the left and the right sides of the tread part (2) in the tire 
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axis direction, two rows of the second longitudinal grooves (9) 
are placed on each side, and the lateral groove parts (13) to 
which the second longitudinal grooves (9) on the left and the 
right sides respond are connected to them through the connecting 
lateral grooves (30) formed in the approximate tire axis 
direction; on the left and the right sides of the tread part (2) 
in the tire axis direction, the center part blocks (31) 
surrounded by the second longitudinal grooves (9) and the 
connecting lateral grooves (30) are placed in the tire peripheral 
direction. In the center part blocks (31), the sipings' (32) 
formed in the approximate tire axis direction are placed in 
multiple rows in the tire peripheral direction. The first and 
the second hole parts (63, 64) are formed in the sipings (32). 

Figure 13 shows the seventh working example of this 
invention; the pattern in the tread part (2) is greatly different 
(for example, the longitudinal grooves (58) are straight lines) 
from the aforementioned other working examples. 

It is possible to use the aforementioned working examples in 
combination. In the working examples, some sipings are not 
shown . 

[Effect of the Invention] 

As explained above, in this invention, even on the snowy or 
icy roads whose surface temperature is around 0°C, the tire 
performance in traction, brake control, cornering, slope-climbing 
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and the like can be improved. This invention contains the 
aforementioned advantage, and is highly useful. 
4. Brief Explanation of Drawings 

Figures 1-7 show the first working example of this 
invention; Fig. 1 shows a plane view of a part of a tread; Fig. 2 
shows a lateral cross section of a part of a tire; Fig. 3 shows 
the "A-A" cross section of, Fig. 1; Fig. 4 shows the "B-B" cross 
section of Fig. 1; Fig. 5 shows the' quarter view cross section of 
the main part; Fig. 6 shows a plane view of a part to explain the 
operation; Fig. 7 shows the longitudinal side cross section 
showing an example of the groove shape; Figs. 8-13 show the plane 
views of a part of a tread showing the second through the seventh 
working examples of this invention. 
1. . . Pneumatic tire 
2 . . . Tread part 

8, 9... The first and the second longitudinal grooves 

14, 26, 30... Connecting lateral grooves 

15, 27, 31... Center part blocks 
16... Side part lateral groove 
17... Side part block 

18, 19, 21-24, 28, 32... Sipings 
'52, 55, 60, 63... The first hole parts 
53,- 56, 61, 64... The second hole parts 
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